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INTRODUCTION 

The m o r t a l i t y  of unders ize  ( sublega l )  l o b s t e r s  af ter  they are t rapped  
and subsequent ly  r e l e a s e d  has  been a major problem i n  many l o b s t e r  f i s h e r -  
i e s  throughout t h e  world. It i s  a s i g n i f i c a n t  problem s i n c e  even a s m a l l  
level of m o r t a l i t y  could r e s u l t  i n  a s u b s t a n t i a l  l o s s  of revenue t o  a 
f i s h e r y ,  cons ider ing  t h e  va lue  of t h e  ind iv idua l  l o b s t e r  p l u s  t h e  loss of 
reproduct ive  inpu t  i n t o  t h e  resource .  In  comparing h i s t o r i c a l  ca t ch  ra tes  
of spiny l o b s t e r  a t  Nerker I s l and ,  Polovinal found t h e r e  w a s  a 26% 
reduc t ion  i n  the  popula t ion  of sub lega l s  between 1977 and 1985. Polovina 
theo r i zed  t h a t  t h i s  r educ t ion  may have been due t o  a number of f a c t o r s ,  
i nc lud ing  m o r t a l i t y  of sub lega l s  which are caught i n  t r a p s  and r e l eased ,  
and d i r e c t  f i s h i n g  m o r t a l i t y  on unders ize  l o b s t e r s  r e t a i n e d  i l l e g a l l y  i n  
the  catch.  Assuming, as a r e s u l t ,  26% fewer l e g a l  animals  are  landed, t h i s  
t r a n s l a t e s  i n t o  a l o s s  of $275,000 t o  t h e  indus t ry  a t  Necker I s l and  alone.  

Measures t o  reduce t h i s  type of m o r t a l i t y  have been i n i t i a t e d  by 
l o b s t e r  f i s h e r i e s  l oca t ed  i n  Western Aus t r a l i a ,  New Zealand, Canada, 
F lo r ida ,  Ca l i fo rn ia ,  New England, as w e l l  as Hawaii. I n  the  fol lowing 
review I w i l l  a t t e m p t  t o  summarize t h e  cu r ren t  s t a t u s  of escape v e n t  
r e sea rch  a t  each of t hese  l o c a t i o n s .  

The most ex tens ive  work on t h e  m o r t a l i t y  of sub lega l s  a f t e r  r e l e a s e  
has been undertaken i n  Western Aus t r a l i a ,  an  area w i t h  one of l a r g e s t  
l o b s t e r  f i s h e r i e s  i n  the world,  where t h e  average annual  ca tch  between 1974 
and 1982 w a s  near ly  10,000 met r i c  t ons  (MT). 
income of about $A71 m i l l i o n  t o  t h e  780 boa ts  p a r t i c i p a t i n g  i n  the  f i s h e r y  
(Brown and Caputi 1983). Catches of t h e  Aus t r a l i an  rock l o b s t e r ,  Panul i rus  
Cygnus, have remained f a i r l y  s t a b l e  s i n c e  the  e a r l y  1960rs, due a t  least i n  
p a r t  t o  a number of management measures i n i t i a t e d  as t h e  f i s h e r y  developed 
(Hancock 1981). These measures inc lude  l i m i t e d  e n t r y  s i n c e  1963, l i m i t e d  
f i s h i n g  areas, c losed  seasons,  a minimum l e g a l  s i z e  of 76  mm carapace 
l e n g t h  (a), r e s t r i c t i o n s  on t h e  design, s i z e  and number of t r a p s  f i s h e d ,  
and a requirement s i n c e  1966 t h a t  a l l  t r a p s  be f i t t e d  w i t h  escape v e n t s  t o  
r e l e a s e  sublega l  l o b s t e r s .  De ta i l ed  s t u d i e s  have been c a r r i e d  out t o  
e s t i m a t e  t h e  e f f e c t  of sublega l  l o b s t e r  m o r t a l i t y  due t o  handl ing (Bowen 
1980; Morgan 1980; Brown and Caputi  19831, and a l s o  t o  a s c e r t a i n  t h e  
e f f e c t i v e n e s s  of escape v e n t s  (Bower, 1963). Brown and Caputi  (1983) showed 
t h a t  handl ing  m o r t a l i t y  experienced by sublega l  l o b s t e r s  w a s  a s i g n i f i c a n t  
problem i n  t h e  f i s h e r y  and t h a t  t h e  m o r t a l i t y  increased  p ropor t iona l ly  w i t h  
time of exposure on the  su r face .  They determined t h a t  t h e  major f a c t o r s  
c o n t r i b u t i n g  t o  m o r t a l i t y  inc lude :  Prolonged exposure t o  a i r  and sun l igh t ,  

The 1981-82 season produced 

lpolovina,  J. J. 1985. S t a t u s  of s tocks  of spiny l o b s t e r s  a t  Necker 
I s l and  and Mar0 R e e f ,  3.985. Southwest Fish.  Cent. Honolulu Lab., N a t l .  
Mar. Fish.  S e r v . ,  N O M ,  Honolulu, H I  96812, Admin. Rep. H-85-12, 11 p. 
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phys ica l  damage due t o  handl ing,  displacement from home r e e f s ,  and 
increased  preda t ion  due t o  weakened condi t ion  a f t e r  release. Tagging 
experiments w e r e  c a r r i e d  out  t o  document the  e x t e n t  of sub lega l  l o b s t e r  
m o r t a l i t y  i n  t h e  f i she ry .  Exposure t i m e  of 15 min o r  more r e s u l t e d  i n  
lower r ecap tu re  rates of tagged animals when compared a g a i n s t  c o n t r o l s  wi th  
z e r o  exposure. Recapture r a t e  w a s  f u r t h e r  reduced when displacement and - 
damage due t o  handl ing  f a c t o r s  were considered. Using t h i s  information,  i t  
w a s  es t imated  t h a t  14.6% of a l l  sublega l  l o b s t e r s  caught became unavai lab le  
t o  t h e  f i s h e r y  dur ing  t h e  1978-79 season due t o  these  combined e f f e c t s .  
Adjustment f o r  n a t u r a l  m o r t a l i t y  put  t h e  f i g u r e  a t  11.4% of t h e  unders ize  
animals l o s t  as a d i r e c t  r e s u l t  of sub lega l  l o b s t e r  m o r t a l i t y  (Brown and 
Caputi  1983). Reduced growth rates due t o  damage from handl ing,  exposure, 
and displacement were a l s o  documented dur ing  t h e  tagging  s t u d i e s .  Brown 
and Caputi  (1985) found t h a t  t h i s  could delay their  en t ry  i n t o  t h e  f i she ry ,  
thereby reducing  h a r v e s t a b l e  y i e l d ,  and inc reas ing  the  p o s s i b i l i t y  t h a t  t h e  
l o b s t e r s  undergo mul t ip l e  handl ing s ince  a f f e c t e d  animals would remain 
unders ize  longer .  These i n j u r i e s  and m o r t a l i t y  occur d e s p i t e  t he  use  o€ 
vented t r a p s  and would s u r e l y  be cons iderably  worse i f  v e n t s  were not  i n  
use.  During ven t  t r ia ls  conducted off t h e  Abrolhos I s l a n d s  i n  Western 
Aus t r a l i a ,  Bowen (1963) found t h a t  t r a p s  w i th  v e n t s  of 51 mm (2  in . )  caught 
54% fewer sub lega l  l o b s t e r s  compared wi th  non-vented t r a p s ,  wi thout  
a f f e c t i n g  l e g a l  catch.  Vents of 57 mm (2 1 / 4  in . )  f u r t h e r  reduced sublega l  
l o b s t e r  r e t e n t i o n ,  and a c t u a l l y  increased  t h e  l e g a l  ca tch  s l i g h t y .  S i m i l a r  
results were repor ted  by Wilder (1949) i n  Canada. Soon a f t e r  t h i s  reseach 
w a s  completed, t h e  use  of escape ven t s  measuring 51  x 305 mm became 
mandatory i n  a l l  Aus t r a l i an  l o b s t e r  t r aps .  The v e n t  s i z e  w a s  increased  t o  
54  mm i n  1972, f u r t h e r  enhancing sublega l  l o b s t e r  escapement. Current ly ,  
t h e  p o s s i b i l i t y  of en la rg ing  v e n t  s i z e  t o  55 mm i s  being i n v e s t i g a t e d  and 
prel iminary resu l t s  are encouraging. It w a s  found t h a t  a l-mm i nc rease  i n  
v e n t  he igh t  reduces t h e  sublega l  l o b s t e r  ca t ch  by 30% wi thout  a f f e c t i n g  
l e g a l  l o b s t e r  t a k e  (Brown, R. S., Dep. Fish.  Wildl .  West. Aust., Mar. R e s .  
Lab., North Beach, WA (Aust.), pers .  commun., 1984). 

NEW ZEALAND 

The l o b s t e r  f i s h e r y  €or  J a s u s  edwardsi i  and t o  a lesser  e x t e n t  J. 
v e r r e a u x i  has  been New Zealand 's  most important  domestic f i s h e r y  s i n c e  t h e  
mid-1950's (Annala 1983). A s  i n  Aus t r a l i a ,  v a r i o u s  r e g u l a t i o n s  have been 
i n i t i a t e d  i n  an e f f o r t  t o  p r o t e c t  t he  f i s h e r y .  
(1970) i s  t h e  requirement t h a t  escape v e n t s  measuring 5 4  x 300 mm and 
38 x 152 mm (Otago area) be used i n  all t r a p s .  This  requirement i s  based 
upon r e sea rch  c a r r i e d  out by (Richie  1966) and (Bain 1967) among o thers ,  
t h a t  showed vented t r a p s  t o  be an e f f e c t i v e  way of r e l e a s i n g  sub lega l  
l o b s t e r  without  compromising l e g a l  catch.  Unfortunately,  l i t t l e  fol low up 
r e sea rch  has  been done t o  document any change i n  ca tch  composition t h a t  may 

A more r e c e n t  r e g u l a t i o n  

'have r e s u l t e d  a f t e r  t h e  vented t r a p s  requirement became l a w .  
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CA.LIJ?ORNIA 

I n  the  course of a l i f e  h i s t o r y  s tudy on the  sp iny  l o b s t e r  Panul i rus  
i n t e r r u p t u s  (Lindberg 1955) found t h a t  a 51 mm (2  in . )  v e n t  placed i n  a 
s tandard  l a t h  l o b s t e r  t r a p  reduced sub lega l  r e t e n t i o n  by 68%. Based on 
t h i s ,  he recommended t h a t  all l o b s t e r  t r a p s  used i n  C a l i f o r n i a  have an 
escape ven t  51 mm wide. 
r e g u l a t i o n  i n  1957 r e q u i r i n g  51 mm v e n t s  i n  a l l  l a t h  t r a p s  and a 
51 x 102 mm (2 x 4 i n . >  m i n i m u m  i n s i d e  mesh measurement i n  all w i r e  t r a p s .  
The C a l i f o r n i a  Department of F ish  and Game (CDFG) continued experiments 
wi th  escape ven t s  f o r  t h e  two chamber w i r e  mesh t r a p  used i n  t h i s  f i s h e r y  
dur ing  1972. Apparently a 51 mm v e n t  w a s  no t  l a r g e  enough t o  a l low f o r  
s u f f i c i e n t  sublegal. escapement. A study conducted by CDFG i n  1973-74 which 
w a s  designed t o  i d e n t i f y  problems i n  t h e  f i s h e r y ,  found t h a t  r e t e n t i o n  of 
sub lega l  l o b s t e r s  (<83 mm CL) w a s  s t i l l  the  l a r g e s t  s i n g l e  f a c t o r  
c o n t r i b u t i n g  t o  t h e  cont inued dec l ine  of l o b s t e r  s tocks  i n  Ca l i fo rn ia .  
Researchers  found t h a t  t r a p s  f i t t e d  wi th  a ven t  measuring 60 x 292 mm (2- 
3 /8  x 11-1/2 in . )  showed a decrease  i n  t h e  r e t e n t i o n  of sublega l  P. 
i n t e r r u  t u s  of up t o  80% and a s l i g h t  i nc rease  i n  l e g a l  ca t ch  (Odemar e t  m e -  This prompted CDFG t o  recommend t h a t  Ifall  l o b s t e r  p o t s  i n  
Ca l i fo rn ia  be cons t ruc ted  of 51 x 102 mm mesh (2 x 4 in . )  48 x 98 mm (1-7/8 
x 3-7/8 in . )  ( i n s i d e  measurement) and be f i t t e d  w i t h  a r i g i d  r ec t angu la r  
escape vent  wi th  a n  i n s i d e  measurements of no t  less  than 60 x 292 mm (2-3/8 
x 11-1/2 i n . ) .  A t  l e a s t  one v e n t  must be loca t ed  p a r a l l e l  t o  and w i t h i n  2 
i n ,  of t h e  f l o o r  on t h e  ou t s ide  w a l l  of each chamber of t he  t r a p  and be 
c l e a r l y  a c c e s s i b l e  t o  t h e  l o b s t e r s .  I' These recommendations became law 
dur ing  1976-77 and a 75% decrease  i n  sub lega l  l o b s t e r  ca t ch  per  t r a p  
occurred during Ghat season (Mi l le r3) .  Size-frequency a n a l y s i s  of more 
r ecen t  ca tch  da ta  has  shown a dramatic  i nc rease  i n  t h e  s i z e  range of 
l o b s t e r s  r e t a ined  and t h e r e  has  been a s teady i n c r e a s e  i n  t h e  number of 
l e g a l  l o b s t e r s  caught by commercial f ishermen (Miller see foo tno te  2) (Fig. 
1). I n  add i t ion ,  s i n c e  1977 CDFG s c i e n t i s t s  have noted an i n c r e a s e  i n  t h e  
number of sublega l  l o b s t e r s  a t  many f i s h i n g  l o c a t i o n s  (Fig. 2) .  I n i t i a l l y  
f ishermen i n  C a l i f o r n i a  were genera l ly  opposed t o  t h e  new v e n t  requirement.  
bu t  as t h e  b e n e f i t s  of i nc reased  l e g a l  l o b s t e r  ca t ch  per  t r a p  and reduced 
s o r t i n g  and handl ing of sublega l  l o b s t e r s  became apparent ,  most f ishermen 
have changed t h e i r  opinion and are  ROW i n  favor  of t he  provis ion.  

The Ca l i fo rn ia  S t a t e  L e g i s l a t u r e  enacted a 

20demar, M. We, R. R. B e l l ,  C, K.  Haugen, and R. A. Hardy. 
Report on Ca l i fo rn ia  sp iny  l o b s t e r ,  Panul i rus  i n t e r r u p t u s  (Randall)  
r e sea rch  wi th  recommendations f o r  management. 
F ish  and Game Canmission, J u l y  25, 1975, Monterey, Ca l i fo rn ia .  98 p. 

1974. 

Presented t o  t h e  Ca l i fo rn ia  

3Mi l l e r ,  K. Southern C a l i f o r n i a  commercial spiny l o b s t e r  f i she ry .  
Unpublished da ta  presented  a t  1985 CALCOFI conference.  Dep. F ish  Game ,  
Long Beach, CA 90813. 
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SEASON 

Figure  1.--Total s easona l  ca tch  of l e g a l  l o b s t e r s  from commercial 
f ishermen f o r  southern  C a l i f o r n i a .  (See t e x t  f o o t n o t e  3 . )  

SEASON 

Figure 2.--Sublegal ("short") spiny l o b s t e r  catch-per-trap (CPT) hauled 
i n  the  southern  C a l i f o r n i a  f i s h e r y .  (See t e x t  f o o t n o t e  3 . )  
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FLORIDA 

S i m i l i a r  r e sea rch  has  been conducted by t h e  F lo r ida  Department of 
Natural  Resources' Div is ion  of Marine Resources (FDNR) €or  P. a rgus .  Lyons 
and Kennedy (1981) found t h a t  a 6 3 4 3 %  loss t o  t h e  f i s h e r y  r e s u l t s  from 
e i t h e r  i l l e g a l  h a r v e s t  of unders ize  (<76 mm CL) animals or  from f i s h e r y  
induced m o r t a l i t y  of sub lega l  l o b s t e r s .  
unders ize  l o b s t e r s  i n  t r a p s  as a t t r a c t a n t s .  Researchers placed l o b s t e r s  i n  
sea l ed  t r a p s  a f t e r  exposure t imes of 0.5, 1.0, 2.0, 3.0, and 4.0 h before  
p l ac ing  t h e  t r a p s  back i n  t h e  water. After 4 weeks, m o r t a l i t y  w a s  3.3% f o r  
t h e  con t ro l  animals and ranged from 12.3-26.3% f o r  the  exposed animals  
(Lyons and Kennedy 1981). They a l s o  suggested t h a t  f i s h e r y  induced l o b s t e r  
i n j u r i e s  can s u b s t a n t i a l l y  a f f e c t  y i e l d  by slowing growth thus  delaying 
e n t r y  i n t o  t h e  l e g a l  f i s h e r y .  
s t u d i e s  undertaken i n  Biscayne Bay, F lo r ida  dur ing  1976-77. The growth 
rate of recaptured l o b s t e r s  w a s  c a r e f u l l y  monitored and t h e  e x t e n t  of 
i n j u r y  noted. I n  a d d i t i o n  t o  documenting slower growth, it w a s  found t h a t  
t h e  growth ra te  of 2. cygnus wi th  minor i n j u r i e s  ( i . e . ,  f i v e  o r  fewer 
appendages missing)  w a s  nea r ly  i d e n t i c a l  t o  more s e r i o u s l y  i n j u r e d  
l o b s t e r s .  Davis proposed t h a t  i n j u r i e s  such as these  could adverse ly  
a f f e c t  recru i tment ,  s ince  in ju red  animals mature a t  a smaller s i z e ,  thus  
reducing fecundi ty .  A consequence of t h i s  research  w a s  t h e  recommendation 
t h a t  an inexpensive b a i t  be found t o  r e p l a c e  sublega l  l o b s t e r s  now used as 
a t t r a c t a n t s  and t h a t  escape v e n t s  be requi red  i n  a l l  t r a p s  t o  minimize t h e  
handl ing  of sub lega l  l o b s t e r s .  A s tudy w a s  i n i t i a t e d  i n  1980 t o  eva lua te  
t h e  e f f e c t i v e n e s s  of escape v e n t s  i n  reducing t h e  ca t ch  of sublega l  
l o b s t e r s ,  thereby c u r t a i l i n g  l o s s e s  r e s u l t i n g  from handl ing  (Kennedy'). 
Experiments were conducted us ing  s e p a r a t e  s tandard  F lo r ida  wood s l a t  
l o b s t e r  t r a p s  wi th  51 mm (2 i n . )  and 58 mm (2 -1 /4  i n . )  v e n t  he ights .  The 
ca t ch  from these  t r a p s  w a s  compared a g a i n s t  t h a t  from con t ro l  t r aps .  It 
was found t h a t  t he  vented t r a p s  caught considerably fewer sub lega l  l o b s t e r s  
and a h ighe r  percentage of l e g a l  l o b s t e r s  than t h e  c o n t r o l  (Table 1). 
Recently,  prel iminary d a t a  (Hunt and Lyons 198.5) i n d i c a t e  a 75% reduct ion  
i n  t h e  r e t e n t i o n  of sublega l  l o b s t e r s  us ing  a 51 mra escape ven t ,  a l though 
l e g a l  ca t ch  w a s  a l s o  reduced. The reduced l e g a l  ca tch  i s  thought t o  have 
occurred as a consequence of t h e  decreased s i z e  frequency of t h e  cu r ren t  
F lo r ida  l o b s t e r  populat ion.  Apparently few l a r g e  l e g a l  l o b s t e r s  a r e  now 
a v a i l a b l e  t o  the f i s h e r y .  This l a c k  of l a r g e  animals,  e n t e r i n g  t h e  t r a p s  
combined wi th  the  e f f e c t s  of escapement of s m a l l  l e g a l s  from vented t r aps ,  
i s  r e spons ib l e  f o r  t h e  o v e r a l l  r educ t ion  i n  l e g a l  c a t c h  rate. The 
r e sea rche r s  feel ,  however, t h a t  t h e  ificrease i n  modal s i z e  r e s u l t i n g  from 
the use  of vented t r a p s  and t h e  corresponding increased  abundance of l e g a l  
l o b s t e r s  w i l l  o f f s e t  any apparent  r educ t ion  i n  l e g a l  ca t ch  ra te .  

subsequent da t a  w i l l  a f f i r m  t h a t  escape ven t s  are a v i a b l e  management t o o l  
€o r  F l o r i d a ' s  spiny l o b s t e r  f i she ry .  

I n  F lo r ida  it is l e g a l  t o  use  

Davis (1981) v e r i f i e d  t h i s  dur ing  tagging 

Research i n  t h i s  area i s  cont inuing  and t h e  FDNR i s  conf ident  t h a t  

'Kennedy, F. S., Jr. 1983. E f fec t iveness  of escape gaps i n  t r a p s  f o r  
spiny l o b s t e r s ,  Panul i rus  argus.  Fla.  Dep. N a t .  Res., S t .  Petersburg,  Fla.  
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Table 1.--Catch rates i n  t r a p s  w i t h  escape v e n t  and s t anda rd  spiny 
l o b s t e r  t r a p s  i n  F l o r i d a  Bay, 18 February-10 December 1980 (from 
Kennedy 1983). 

Lobs ter  
s i z e  2 in .  gap 2-1/4 in .  gap Standard 
(a) 109 t r a p  p u l l s  102 t r a p  p u l l s  249 t r a p  p u l l s  

68 
68-70 
71-73 
7 4-7 6 

To ta l  

Sublegal 
c a t c h  rate 

77-79 
80-82 

85 
83-85 

To ta l  

Legal 
c a t c h  ra te  

49 
8 

1 2  
29 

98 

0 .90 / t r ap  p u l l  

31 
33 
20 
25 

109 

l.OO/trap p u l l  

61 
1 
1 

1 

64 

0 .63/ t rap  p u l l  

2 
6 

13  
25 

46 

0 .45/ t rap  p u l l  

N o  d a t a  

356 

1. @ / t r a p  p u l l  

N o  d a t a  

75 

0 .30/ t rap  p u l l  

The Rhode I s l a n d  Div is ion  of F ish  and W i l d l i f e  conducted experiments 
w i t h  t h e  American l o b s t e r ,  Homarus americanus, i n  1976 and conc lus ive ly  
demonstrated the e f f e c t i v e n e s s  of vented  t r a p s  f o r  t h i s  s p e c i e s  (Forgerty 
and Borden 1980). The o v e r a l l  ca t ch  r a t e  of sub lega l  l o b s t e r s  was reduced 
by 79% i n  t r a p s  w i t h  a 42 x 152 mm escape vent .  The r a t i o  of sub lega l  t o  
l e g a l  l o b s t e r  w a s  1.375:l i n  t h e  vented  t r a p s  and 2.746:l f o r  t h e  c o n t r o l  
t r a p s .  . I n  a d d i t i o n ,  i t  w a s  found that vented  t r a p s  c o n s i s t a n t l y  caught 
more l e g a l  l o b s t e r s .  The o v e r a l l  mean ca t ch  pe r  t r a p  haul  of l e g a l  l o b s t e r  
w a s  0.945 f o r  the vented  t r a p s  compared w i t h  0.848 f o r  t he  t r a p s  wi thout  
ven t s .  The d i f f e r e n c e  i n  l e g a l  l o b s t e r  c a t c h  r a t e  between t h e  two t r a p  
types  w a s  a sc r ibed  t o  the premise that  non-vented t r a p s  reach  a s a t u r a t i o n  
p o i n t  t h a t  p revents  a d d i t i o n a l  l o b s t e r s  from en te r ing .  Sublegal l o b s t e r s  
i n  t h e  t r a p s  t a k e  up space  that  could be u t i l i z e d  by l e g a l  l o b s t e r s .  
Conversely, vented  t r a p s  allow sub lega l  l o b s t e r s  t o  escape, c r e a t i n g  more 
room f o r  l e g a l  l o b s t e r s .  S i m i l a r  f i n d i n g s  were obtained du r ing  t r i a l s  
conducted o f€  t h e  c o a s t  of Maine from 1971 t o  1973 (Krouse and Thomas 
1975). 
recommended t h a t  a l l  l o b s t e r  and crab  t r a p s  f i s h e d  i n  Maine waters should 
have a r e c t a n g u l a r  escape ven t  n o t  less  than  44.5 x 152.4 mm o r  a t  l e a s t  

Based on t h e s e  s t u d i e s  t h e  Maine Department of Marine Resources 
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two c i r c u l a r  v e n t s  no t  <58 mm i n  diameter  (Krouse 1978). Present ly .  escape 
v e n t s  are requ i r ed  by l a w  i n  a l l  l o b s t e r  producing s ta tes  throughout New 
England. A s  i n  Ca l i fo rn ia ,  i n i t i a l  r e s i s t a n c e  by fishermen has  s h i f t e d  t o  
popular  acceptance.  
of t h e  more use fu l  management t o o l s  t o  come out of t h e  f i s h e r y  (Krouse, J. 
S., Maine Dep. Mar. Resour., pers .  cammun. 1986) 

I n  f a c t  many cons ider  the  ven t  requirement t o  be one 

HAWAII 

Escape ven t  r e sea rch  was c a r r i e d  out  i n  H a w a i i  du r ing  the  l a t te r  p a r t  
of t h e  1970's f o r  P. marginatus (Paul 1982) and t h e  r e s u l t s  were 
p red ic t ab ly  similar t o  those  of t h e  o t h e r  researchers .  Although l i t t l e  
r e sea rch  has been done t o  quant i fy  sub lega l  l o b s t e r  m o r t a l i t y  i n  H a w a i i ,  
Gooding (1985) i d e n t i f i e d  similar f a c t o r s  t o  those i n  A u s t r a l i a  as con- 
t r i b u t i n g  t o  t h i s  m o r t a l i t y  ( i . e .  s exposure, displacement,  and preda t ion) .  
During f i e l d  observa t ions  conducted i n  t h e  Northwestern Hawaiian I s l a n d s  
(NWHI) , Gooding documented ex tens ive  preda t ion  of l o b s t e r s  by u lua  (Caranx 
spp.) ,  a f t e r  release from a v e s s e l  a t  t h e  s u r f a c e  and v i a  a r e l e a s i n g  
device  a t  t h e  bottom. Experiments w e r e  i n i t i a t e d  a t  t h e  Nat ional  Marine 
F i s h e r i e s  Serv ice  (NMFS) , Southwest F i s h e r i e s  Center Honolulu Laboratory i n  
1984 t o  test  t h e  f e a s i b i l i t y  of us ing  escape v e n t s  i n  t h e  b lack  p l a s t i c  
l o b s t e r  traps t h a t  have been widely adopted by commercial f ishermen i n  
H a w a i i  (Everson e t  al. 5; Skillman e t  al.  6). The experiments included 
l abora to ry  work i n  l a r g e  tanks  us ing  l i v e  captured animals as w e l l  as f i e l d  
r e sea rch  during mid-1984 and l a t e  1985 on t h e  l o b s t e r  grounds us ing  vented 
t r a p s  under a c t u a l  working condi t ions .  Although d e t a i l e d  a n a l y s i s  awaits 
completion. t h e  d a t a  have shown a much reduced ca t ch  of sublega l  spiny 
l o b s t e r s  and an increased  ca tch  of l e g a l  spiny l o b s t e r s  when ven t s  are 
used. Resul ts  of v e n t  research  conducted on a NMFS c r u i s e  of t he  NOAA s h i p  
Townsend Cromwell du r ing  November 1985 are shown i n  Table 2 and 3, F igures  
3-4. 
wi thout  a ven t  i n  an  e f f o r t  t o  reduce the  escapement of s l i p p e r  l o b s t e r  
wi thout  a f f e c t i n g  spiny l o b s t e r  escapement. I n d i c a t i o n s  are t h a t  t h e  upper 
vent  works b e s t  i n  accomplishing t h i s ,  bu t  comprehensive size-frequency 
a n a l y s i s  must be undertaken be fo re  any conclus ions  can be drawn. 
are included t o  i l l u s t r a t e  t he  dramatic  d i f f e r e n c e  i n  ca t ch  r a t e  of spiny 
l o b s t e r  between the two vented t r a p s  and t h e  con t ro l  t r aps .  Future  
r e sea rch  w i l l  concen t r a t e  on f u r t h e r  reducing s l i p p e r  l o b s t e r  escapement. 

A n  upper and lower v e n t  placement w a s  t e s t e d  a g a i n s t  a c o n t r o l  

The d a t a  

5Everson, A. R., 8. A. Skillman, G. L. K a m e r ,  and J. P. Draper. 
In t e r im  r e p o r t  on tGe 1.aboratory t r i a l s  phase of t h e  sp iny  l o b s t e r  escape 
v e n t  experiment. Southwest Fish.  Cent. Honolulu Lab., N a t l .  Mar. Fish.  
S e n .  , NOAA, Honolulu, H I  96812, 9 p. 

1984. 

'Skillman, R. A . ,  A. R. Everson, and G. L.  K a m e r .  1984, Prospectus  
escape ven t  experimental  procedure f o r  t h e  spiny l o b s t e r  f i s h e r y  under 
management of t h e  Magnuson Fishery Conservation and Management Act. 
Southwest Fish.  Cent. Honolulu Lab., N a t l .  Mar. Fish. Serv., NOAA, 
Honolulu, H I  96812, Admin. Rep. H-84-13, 11 p. 
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Table 2.--Lobster ca t ch  a t  Necker I s l and  from 18 t o  2 4  November 
and from 4 t o  8 December combined. 

33 6 
3 34  LOW 97 7 535 30  2 97 
334  

Tota l  2,854 2,613 151 2,109 -- 1,004 

Con tr ol 85 0 1,456 7 4  1 , 465 -- 

High 1,027 62 2 47 4 47 -- 
-- 

Table 3.--Lobster ca t ch  p e r  t r a p  f o r  both per iods  a t  Necker I s land .  

Spiny l o b s t e r  S l i p p e r  l o b s t e r  
Trap  s 

Type Legal Sublegal  Ber r ied  Legal Ber r ied  f i s h e d  

336 Control 2.53 4.33 0 .22  4.36 -- 
L ow 2.93 1.69 0.09 0.89 -- 334  

3 34 High 3.07 1.86 0 . 1 4  1 .34  -- 
-- 1,004 Tota l  2.84 2.60 0.15 2.10 

-___---_-__------__----------- ----------------- 

SUMMARY 

Successfu l  use  of escape v e n t s  has been demonstrated i n  a l l  s i t u a t i o n s  
s tud ied .  Each of t h e  s r u d i e s  c i t e d  previously has  r epor t ed  a reduced ca t ch  
of sublega l  l o b s t e r s  i n  vented t r a p s .  Many a l s o  found l e g a l  l o b s t e r  ca t ch  
pe r  t r a p  increased  when escape ven t s  were used. Vents a r e  r equ i r ed  by law 
i n  a t  least  four  of t h e  areas. I n  C a l i f o r n i a  and New England, where v e n t s  
have been r equ i r ed  f o r  some y e a r s ,  i n i t i a l  r e s i s t a n c e  by fishermen has  
g radua l ly  changed t o  acceptance s i n c e  evidence of t h e i r  benef i c i a l  e f f e c t s  
have been documented. Recent d a t a  sugges t  t h a t  t he  use  of escape v e n t s  i n  
t h e  s p e c i f i c  t r a p s  used f o r  l o b s t e r  i n  NWHI may a l s o  b e n e f i t  t h e  f i s h e r y  by 
reducing handl ing of sub lega l  spiny l o b s t e r  wi thout  a f f e c t i n g  and poss ib ly  
i n c r e a s i n g  t h e  l e g a l  l o b s t e r  catch.  
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CATCH IN TRAPS WITH HIGH VENT PLACEMENT - NECKER 

LEGAL LOBSTER 

SLIPPER LOBSTER SUBLEGAL LOBSTER, 

BERRIED LOBSTER 

LEGAL SUBLEGAL BERRIED SUPPER 20.8 2.1 47.9 29.0 

CATCH IN THE CONTROL TRAPS - MECKER 

SUBLEGAL BERRIED SUPPER LEGAL 
22.1 37.8 1.8 110. 00. I ._ 

CATCH IN TRAPS WITH LOW VENT PLACEMENT - NECKER 

n LEGAL LOBSTER 

SUBLEGAL LOBSTER u SUPPER LOBSTER 

BERRIED LOBSTER 

BERRIED SUPPER 
1.6 16.1 

LEGAL SUBLEGAL 
53.1 29.0 

Figure  3.--Results of experimental  f i s h i n g  a t  Necker I s l a n d  
wi th  t r a p s  having escape ven t s  and c o n t r o l  traps wi thout  
v e n t s  on c r u i s e  of t h e  Townsend Cromwell i n  November-December 
1985. 
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CATCH PER TRAP NIGHT 

LOBSTER CATEGORY a LEGAL SUBLEGAL a BERRIED SUPPER 

Figure 4.--Combined ca t ch  d a t a  a t  Necker I s l and  dur ing  c r u i s e  of 
t h e  Townsend Cromwell, November-December 1985. 
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